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® (54) Title: PROCESS AND DEVICE FOR APPLICATION OF ACTIVE SUBSTANCES TO A WOUND SURFACE 

o 

(57) Abstract: For application of active substances to a wound surface a porous padding (12) is provided upon the wound (10), 
^5 which is scalingly covered over with a foil (14). A fluid active substance is introduced into the padding (12) via a supply line (22) 
<^> and is then suctioned out of the padding (12) via a removal line (26). Closure mechanisms (32, 34) control the introduction of the 
active substance and the suctioning off of the active substance in the manner, that the active substance after being introduced remains 
for a predetermined dwell time in the padding (12), before it is suctioned off. After the suctioning off the vacuum in the padding (12) 
is maintained for a certain time period, before renewed introduction of the active substance. The opening of the closure mechanisms 
j^- (32, 34) are temporally controlled to occur slowly. 
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Title: Process and Device for Application of Active Substances to a Wound 
Surface 
5 Description of Invention 

Technical Field 

The invention concerns a process and a device for application of active 
substances to a wound surface. 

10 

Background Art 

For the medicinal local treatment of wounds there have until now been 
employed salves, solutions or solid medicament carriers, such as resorbable 
collagen, antibiotic soaked bone cement or impregnated wound coverings. In 

15 particular in deep wounds there exists the difficulty, that salves are not 
employable, and solutions are soaked up by bandage materials and frequently 
do not come into sufficient contact with the inner wound surface, in order that 
its therapeutic effect unfolds. In the implantation of foreign body medicinal 
carriers, such as bone cement or resorbable materials, there occurs a loss of 

20 effectiveness by dissipation or dilution with wound secretion. Besides this only 
a few medicines are available, which exhibit a local sustained effect over a 
long period of time. In the tissue, under certain conditions, a damaging or 
injurious reaction to the foreign body can result. Decomposable medicine 
carriers can, in their decomposition, lead to undesirable side effects. 

25 

From DE 40 12 232 A1 there is disclosed a Redon-bandage or, as the case 
may be, installation-bandage for the treatment of superficial and deep 
problematic wounds, in particular with infections, in which the wound is 
covered by a thin semi-permeable foil. A supply line and a removal line are 
30 provided under the foil in the wound area. Active substances can be applied 
to the wound surface under the foil via the supply line by means of a syringe. 
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After the desired application period the active substances can, in certain cases 
together with the wound secretion, be suctioned out via the removal line by 
means of a vacuum source. The supply line is provided with a self-acting 
closing safety valve, which is opened by the introduced syringe for introduction 
5 of the fluid active substances. Likewise there is provided on the removal line a 
closure or blockage mechanism, which doses off the output side during the 
application period of the active substance, 

In this known installation bandage the active substances are applied directly 
1 0 upon the wound surface and suctioned off from the wound surface. The active 
substance can thus only be applied in imprecise doses and in particular in the 
case of large wound surface areas an even effect upon the entire surface is 
difficult to achieve. A long time continuous effect can not realized. 

10 From U.S. 4,382,441 it is known, for treatment of wound surfaces, to lay a 
padding or dressing made of a porous material upon the wound surface and to 
sealingly cover this. The active substance to be applied is continuously 
conveyed through the padding, for which a fluid supply connection and a fluid 
removal connection communicate with the padding. The capillary effect of the 

20 porous padding optimizes the distribution of the supplied active substance 
over the entirety of the surface of the padding in contact with the wound 
surface. 

Tho porous padding is substantially form-stable and also the sealing cover is 
25 preferably form-stable. The fluid active substance is conveyed through the 
padding in a continuous stream, whereby a stream distribution results, in 
which the fluid active substance flows essentially along the area between the 
fluid supply connection and fluid removal connection, while the edge areas of 
the padding are barely perfused. Thus, in these edge areas the active 
30 substances are only exchanged in small amounts and, further, in the edge 
areas accumulations of wound secretion are only insufficiently removed. 
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3 

Beyond this the relatively form stable padding does not lie in all areas equally 
against the wound surface, so that also hereby an even application of the 
active substance and an even removal of the wound secretion is 
compromised. A continuous effect is not envisioned or intended. 

5 

Disclosure of Invention 

The invention is concerned with the task, of providing a process and device for 
application of active substances to a wound surface, which guarantees a high 
effectiveness of the applied active substance over the entire wound surface, 
10 makes possible an optimal dosing of the active substance, and enhances the 
wound healing process. 

The basic idea of the invention is comprised therein, to lay a padding or 
bandage of an elastic compressible porous material upon the wound surface 

15 and to cover the wound surface and the padding with a sealing layer or foil, 
which closes off the wound and the padding against the atmosphere. The 
supply line and the removal line are respectively provided with controllable 
closure devices which at the appropriate time are so controlled, that the 
introduction of the active substance and the suctioning of of the active 

20 substance and in certain cases the wound secretion are separated from each 
other in time. Between the time interval in which the closure device of the 
supply line is opened and the active substance is supplied, and the point in 
time, in which the closure device of the removal line is opened in order to 
suction out the active substance and the wound secretion, there is 

25 programmed or provided an treatment dwell time intervaf, in which both 
closure devices are closed and the active substance statically has an effect 
upon the wound surface. After the suctioning off of the active substance and 
the wound secretion there is, besides this, a time interval programmed in 
which the closure mechanism of the supply side remains dosed and a vacuum 

30 is maintained in the area of the wound. For this the closure mechanism of the 
suctioning side can remain open, so that via the vacuum source a constant 
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vacuum is maintained in area of the wound and the wound secretion is 
suctioned off. The closure mechanism of the removal side can also be closed, 
so that the vacuum produced initially can be maintained. It is also possible in 
this phase that the closure mechanism erf the removal side is temporarily 
5 controlled to be open, in order that the vacuum is reestablished, in case this 
drops below a pre-determined value. 

The dwell time interval, in which the padding is impregnated or soaked with the 
active substance and the active substance is applied with a continuous effect 

10 upon the wound surface, is selected corresponding to the nature of the active 
substance, its dosing and the indications given by the condition of the wound 
surface. In the vacuum time interval, in which no active substance is applied 
and only the wound secretion is suctioned off, the bodily immunological repair 
and immune processes of the tissue can proceed unhindered, so that the 

15 wound healing is optimized. Thus, active treatment phases and healing 
phases alternate temporally one after the another. In the treatment phase the 
wound system is actively engaged by means of the active substances, such as 
for example antibiotics or antiseptics, in order to fight or combat infections and 
the like. Since such active substances as a rule besides the desired main 

20 effect also have undesired side effects, the active substances are suctioned off 
subsequent to the active treatment phase and with them the wound secretion, 
which contains the decomposition products produced during the active 
treatment phase with their, in certain cases, toxic agents. In the subsequent 
vacuum time interval the body's own immunological healing process can 

25 proceed optimally, without being compromised by the undesired side effects of 
the active substances and the decomposition products produced during the 
combating of the wound infection. 

Preferably the cfosure mechanisms of the supply line and removal line are 
30 temporally so controlled, that the introduction of the active substance begins 
slowly and with a minimal volumetric stream. Thereby it is prevented, that 



WO 2008/010094 



PCT/IB2007/002906 



wound pain is caused or Increased by a too-sudden and rapid introduction of 
active substance. Likewise, the opening of the closure mechanism of the 
removal line is temporally controlled in such a manner, that the vacuum 
increases only gradually. A too rapid, sudden vacuum leads likewise to 
5 substantially wound pain. 

The padding provided upon the wound surface is comprised of an elastic 
compressible porous material, preferably a PVA-sponge (polyvinyl alcohol- 
sponge), wherein a flexible foil is employed for covering. If a vacuum is 

10 produced in the foil-covered wound area, then the foil lies tightly upon the 
wound and compresses the padding. Thereby the padding lies over its entire 
surface equally tightly on the wound surface. This improves the suctioning off 
of the wound secretion during the vacuum time interval. Should the inlet 
opening be opened for introduction of the active substance, then the porous 

15 padding suctions the active substance In, whereby it expands on the basis of 
its elastic resilience. Thereby it is achieved, that the padding evenly absorbs 
the active substance in the manner of a sponge. The active substance is 
evenly distributed over the entire surface of the padding and acts upon the 
entire wound surface in an even manner. This is improved thereby, that the 

20 padding in the vacuum phase lies tightly against the wound surface. The even 
distribution of the active substance over the entire surface is not impeded or 
hindered during the active treatment phase, since after the end of the 
introduction, during the active treatment time interval, a static condition exists, 
in which the introduction and removal lines are closed. 

25 

Since the wound treatment can extend over a longer period of time, for 
example over several days, it can occur, that in particular during a longer 
vacuum phase the pores of the padding slightly adhere or become glued 
together. Such adhesion increases the resistance against the introduction of 
30 active substance. Thereby the introduction of the active substance by gravity 
can be impeded. In such a case it is purposeful, at the beginning of the 
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introduction of the active substance, to first rinse the porous padding clean. 
For this, at the beginning of the. introduction of the active substance, first a 
small volume of a fluid active substance is introduced under pressure, in order 
to rinse through the pores of the padding and to dissolve adhered areas. The 

5 introduction under pressure can advantageously be achieved by a syringe, 
which is connected to the inlet. Via piston pressure of the syringe a first dose 
of active substance can be employed for rinsing under pressure, before the 
introduction of the active substance occurs by gravity. In certain cases it is 
also possible, that the amount of the fluid active substance necessary for the 

10 entire introduction period is supplied by means of the syringe. 

According to a first aspect of ttie invention we provide a device for application 
of substances to tissue, said device comprising: 

a porous padding adapted for application upon a treatment surface of 
15 the tissue, 

a sealing cover for covering the treatment surface and the padding and 
sealing the treatment surface from the atmosphere, 

at least one supply line introduced into the padding far supplying a fluid 
substance to the treatment surface, and 

20 at least one removal line introduced into the padding for removing the 

fluid substance and tissue fluids from the treatment surface, the removal line 
connectable to a vacuum source, 

wherein the supply line and the removal line are provided with 
respective controllable closure mechanisms, and 

25 a controller which temporally controls the respective closure 

mechanisms so that the closure mechanism of the supply line and the closure 
mechanism of the removal line are not open at the same time and that in the 
time interval between the closure of the closure mechanism of the supply line 
and the opening of the closure mechanism of the removal line a treatment 

30 dwell time interval is provided, 
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wherein sub-atmospheric pressure from the vacuum source is applied 
to the treatment surface to stimulate the tissue- 
Said padding may be comprised of an elastic compressible porous material. 

5 

Said padding may be comprised of an open pored PVA-foam material. 

The sealing cover may be a flexible foil, which Is air tight yet permeable to 
water vapor. 

0 

The supply line and the removal line may be introduced into the padding via a 
common drainage hose. 



The supply line and the removal line may be respectively introduced into the 
1 5 padd ing via separate drainage hoses. 

Said controller, after a suctioning period, may determine a vacuum time 
interval in which a predetermined vacuum is maintained in the padding. 

20 The device may further comprise a pressure sensor adapted to be introduced 
under the sealing cover, and operably connected with said controller. 

The closure mechanisms may be electromagnetic, pneumatic or hydraulic 
operated hose clamps. 

25 

At least one of said supply line and removal line may be constructed as a 
hose, wherein said hose clamps have a receptacle for receiving said supply 
line or removal line, and wherein said hose clamps have a piston responsive to 
said controller and adapted for squeezing said hose against a hose clamp 
30 sidewall. 
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Said closure mechanisms may be multi-way valves. 

Said multi-way valves may be operable via a step motor controlled by said 
controller. 

5 

Said controller may be programmable electronic controller. 

The padding may be adapted to be rinsed prior to introduction of the 
substance to clean the padding. 

10 

The fluid substance may be an active substance. 

According to a second aspect of the invention we provide a device for 
application of substances to tissue, said device comprising: 
15 a porous pad, 

a seal adapted to cover a treatment surface of the tissue and the pad, 
and adapted to seat the treatment surface from the atmosphere* 

a supply line coupled to the pad and adapted to supply a substance to 
the treatment surface, and . 
20 a removal line coupled to the pad at a first end and adapted to remove 

the substance and to remove tissue fluids from the treatment surface, the 
removal line coupled to a vacuum source at the other end, 

wherein the supply line and the removal line are provided with 
respective controllable closure mechanisms, and 
25 a controller coupled to the closure mechanisms, the controller being 

adapted to temporally controls the respective closure mechanisms and to 
create a treatment dwell time interval between predefined openings and 
closings of the respective supply and removal lines, 

wherein sub-atmospheric pressure from the vacuum source is applied 
30 to the treatment surface to stimulate the tissue. 
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Brief Description of the Drawings 

In the following the invention will be described in greater detail by reference to 
the illustrative embodiments shown in the figures. There are shown 
Figure 1 the device for application of active substances in a first embodiment, 
5 Figure 2 a modification of the device, 

Figure 3 a time diagram of the process, and 

Figures 4 through 8 various illustrative embodiments far the closure 
mechanisms of the device. 

Best Mode for Carrying Out the Invention 

Far treatment of a large surface area deep wound 10 a padding 12 is applied. 
The padding 12 is comprised of a porous elastic compressible material, 
preferably of an open pored PVA foam material. The padding 12 is cut or 
trimmed to correspond to the contour of the wound 10. The wound 10 and the 
padding 1 2 are covered over by a foil 14 and sealinginly closed off. The foil 14 
is so cut, that It covers over the padding 12 and the wound 10 and extends 
beyond the edges of the wound. The foil 14 is sealingly secured to the skin 
surface about the wound circumference, for example, it is adhered- The foil 14 
is flexible and rs comprised of a synthetic or plastic material, which permits the 
diffusion of water vapor, however, provides an air-tight enclosure. 

In the padding .12 there is introduced a drainage tube 16, a so-called Redon- 
tube, which is perforated in the end area lying in the padding 12. The not 
perforated area of the drainage tube 16 is covered over by the foil 14 and 
25 extends out therefrom. 

In the illustrative embodiment of Fig. 1 there is introduced in the proximal end 
of the drainage tube 16 a T-shaped branch or manifold piece 20. On its one 
connection of the manifold 20 a hose is attached as supply side 22, which 
30 leads to a known infusion container 24. On the other connection of the 
manifold 20 a hose is attached as removal 26 which leads to a receptacle 



10 



15 



20 
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container 28 onto which, via a connection line 30, a vacuum source is 
connectable. Such a receptacle container 28 is likewise known per se. 

The supply line 22 has associated therewith a closure mechanism 32 and the 
5 removal line 26 has a closure mechanism 34 associated therewith. The 
closure mechanisms 32 and 34 are continuously adjustable between a closed 
position and an open position and are operated via a controller 36. 

In the here shown illustrative embodiments the closure mechanisms 32 and 34 
10 are respectively constructed as hose clamps, which include a receptacle, in 
which the hose of the supply line 22 or, as the case may be, the removal line 
26, can be introduced. A plunger is, as indicated by arrows in the figure, 
controlled electromagneticaily, pneumatically, hydraulically or in an otherwise 
known manner by the controller 36, in order that the introduced hose is 
1 5 pressed against a side wall and with squeezing is closed off or in order that the 
cross-sectional area of the hose is continuously unimpeded. 

In Certain cases a pressure sensor 38 can be introduced in the wound area 
under the foil 14, which senses the pressure existing under the foil 14 and 
20 reports this to the controller 36. 

In the infusion container 24 a fluid active substance is pre-supplied, which can 
be introduced to the padding 12 and therewith to the wound surface via the 
supply line 22 and the drainage hose 16 in the case of opened closure 
25 mechanism 32 and closed closure mechanism 34. In the case of the closed 
closure mechanism 32 and opened closure mechanism 34 the active 
substance and the wound secretion produced in the wound 10 can be 
suctioned off via the removal line 26 into the receptacle container 28. 



30 Figure 2 shows a variation of the device, which in comparison to the illustrative 
embodiment of Figure 1 differs therein, that the padding 12 introduced in the 
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wound 10 has introduced therein two drainage hoses 16 and 18. The 
drainage hose 16 is connected with the supply line 22, while the drainage hose 
18 is connected with the removal line 26. A branching ia thus unnecessary. 

5 In the illustrative embodiment according to Figure 1 the drainage hose 16 
forms a hose dead-end, in which on the one hand the active substance can be 
introduced and out of which on the other hand the active substance can be 
suctioned out. Thereby during the introduction of the fluid active substance 
gas bubbles can be trapped in the drainage hose 16, which would interfere 

10 with the introduction of the active substance. This difficulty cannot occur in the 
embodiment according to Figure 2, since any gas bubbles trapped in the 
drainage. hose 16 would be suctioned out via the drainage hose 18. The 
embodiment according to Figure 1 however has the advantage, that only one 
drainage hose must be introduced under seal under the foil 14. 

15 

By reference to Figure 3 the process associated with the device of Figure 1 
and 2 is further explained. 

In Figure 3 the pressure P existing in the wound 10 under the foil 14 is 
20 represented as a function of time t. The actual abscissa axis corresponds 
herein to the atmospheric pressure. 

At the time t1 the closure mechanisms 32 and 34 are controlled by the 
controller 36 to be closed. In the wound there exists a vacuum of 

25 approximately 10 to 80 kPa, On the basis of this vacuum the foil 14 is pressed 
against the wound surface, wherein the elastic padding 12 is compromised. At 
the time t1 there is now controlled by the controller 36 that the closure 
mechanism 32 is opened, so that the fluid active substance can flow out of the 
infusion container 24 via the supply line 22 and the drainage hose 16 into the 

30 padding 12. During the inflow time interval T1 the padding 12 suctions itself to 
fullness with fluid active substance, whereby it expands on the basis of its 
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elastic spring resilience. At the time t2 the padding 12 is suctioned full of fluid 
active substance, whereby under the foil 14 a certain over-pressurization 
exists, which is preferably determined by the height of the infusion container 
24 with respect to the wound 10. In certain cases a pressure controlled pump 
5 can be introduced in the supply line 22 controlled by the pressure sensor 38. 

The opening of the closure mechanism 32 of the supply line 22 in the 
introduction time interval T1 is controlled by means of the controller 36 in such 
a timed manner, that the volumetric flow of the fluid active substance only 
10 increases slowly, which in Figure 3 is shown by the continuous line. A sudden 
opening of the closure mechanism 32 would result in a very rapid influx of the 
active substance, as shown in Figure 3 with a dash-and-period line. This can 
result in wound pain to the patient, in particular since the fluid active substance 
as a rule does not correspond to the body temperature of the patient. 

15 

During the vacuum phase in certain circumstances the pores of the 
compromised padding 12 can adhere or stick together. Such an adhesion 
prevents the influx of the active substance under only gravity, which is 
determined by the height of the infusion container 24 with respect to the 

20 wound 10. Such a passible adhesion of the pores can be rinsed clean thereby 
that during the opening of the closure mechanism 32 first a certain volume of 
the fluid active substance is introduced under pressure. For this a suitable 
volume of the active substance can be introduced by means of a piston 
syringe via the supply line 22. The piston syringe is therefore preferably 

25 connected to the supply line 22, for which for example a three-way cock or 
valve can be associated with the supply line 22, onto which the piston syringe 
is connected. 

As soon as the padding 12 has suction-filled itself with fluid active substance, 
30 the closure mechanism 32 of the supply side 22 is closed at time t2. For a 
treatment dwell time interval T2 the closure mechanisms 32 arid 34 of the 
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supply line 22 and the removal line 26 remain closed, so that the active 
substance contained in the padding 12 can act upon the surface of the wound 
10. The duration of the treatment dwell time interval T2 can be predetermined 
by the controller 36 and is based upon the type and condition of the wound 10 
5 and according to the type and concentration of the active substance. When 
the active substance during the time interval T2 has had a sufficient effect or 
action upon the wound surface, then at time t3 the closure mechanism 34 of 
the removal line 26 is opened. Thereby via the vacuum existing through the 
connection line 30 the fluid active substance is suctioned out of the padding 12 
10 and the wound 10 via the drainage hose 16 (in Figure 1) or as the case may 
be the drainage hose 18 (in Figure 2). At the same time the wound fluid or 
secretion is suctioned out, which has accumulated in the wound 10 in the 
treatment dwell time interval T2 and which contains decomposition and 
breakdown products produced through the action of the active substance. 

15 

The opening of the closure mechanism 34 is timely so controlled by the 
controller 36 b that the flow-through cross-section of the removal line 26 opens 
only slowly and the vacuum in the padding 12 and the wound 10 only 
increases gradually, as this is shown in Figure 3 through the continuous line. 
20 An immediate and complete opening of the closure mechanism 34 would lead 
to a very rapid pressure drop in the area of the wound which is shown via a 
dash-and-dot line in Figure 3, which would be associated with wound pains for 
the patient. 

25 Should at time t4 the original vacuum again be achieved, which in certain 
cases can be monitored by the pressure sensor 38, so the fluid active 
substance can again be completely removed from the wound 10 and the 
padding 12. The vacuum is then maintained for a vacuum time interval T4. 
Thereby as a rule the closure mechanism 34 remains open, so that the 

30 vacuum is continuously maintained by the vacuum source 30, and the 
produced wound secretion is continuously suctioned off into the receptacle 
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retainer 28. It is also possible, that the closure mechanism 34 is closed or 
temporarily closed and only opened for short period of times when the vacuum 
mnnitnreri hy pressure sfinsnr 38 must be regenerated. 

5 In the case that the next treatment of the wound 10 is to be accomplished with 
a fluid active substance, then at time t1 the closure mechanism 34 is closed 
and then closure mechanism 32 of supply line 24 is again opened so that the 
described cycle again starts from the beginning. 

10 In place of the shown electromagnetic, pneumatic or hydraulic operated hose 
clamps 32 and 34 shown in Figures 1 and 2 the closure mechanisms for the 
supply line 22 and the removal line 26 can be constructed as multi-way valves. 
Appropriate examples are shown in Figures 4 through 8. The construction of 
the closure device as a multi-way valve results in a simple construction and a 

15 reliable switching of the closure device. In particular there results a simplified 
control of the closure device, when the multi-way valve is controlled by means 
of a electrical step motor, which in a simple manner can be achieved by the 
respective driving of the plug or cock via the respective step motor. The re- 
positioning of the multi-way valve via a step motor makes possible a simple 

20 electronic control. This control can be programmed in a simple manner and 
with great flexibility, in order to achieve an adaptation to the desired treatment 
cycle. The control and the treatment cycle can in this manner be programmed 
individually for each patient and each indication. Also the opening and closing 
of the multi-way valve can be precisely and flexibly temporally controlled 

25 electrically by the step motor in order to realize the pressure sequence shown 
in Figure 3. 

In the Figures 4 through S there are shown respectively only the closure 
mechanisms of the device. Otherwise the device corresponds to the examples 
30 of Figures 1 and 2. 
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In the illustrative embodiment in Figure 4 only one drainage hose 16 is 
provided. The supply line 22 and the removal line 26 are alternatively 
communicating with the drainage hose 16 via a three-way cock or valve 38. 
By means of the electronic control 36 a here not shown step motor is 
5 programmably controlled, which operates the three-way valve 38. In the 
position "a" the supply line 22 is connected to the drainage hose 16 via a 
three-way valve 36, so that the active substance can be introduced into the 
porous padding 12, Subsequently the three-way valve 38 is repositioned to 
position "b\ in which the drainage hose 16 is blocked, in order that the 
10 introduced active substance can work on the wound. For suctioning off the 
three-way valve 38 is rotated to position "c", in which the drainage hose 16 is 
connected to the drainage line 26. 

The illustrative embodiment of Figure 5 shows the device with a drainage hose 

15 16 for the supply and a drainage hose 18 for the suctioning. Both in the supply 
line 22 as well also in the removal line 26 there is interposed respectively a 
two-way valve 40 or as the case may be 42, so that the functionality results, 
which is described in the illustrative embodiment according to Figure 2. In the 
position "a" the two-way valve 40 is open and the two-way valve 42 closed, so 

20 that the supply line 22 is connected to the drainage hose 16, while the 
drainage hose 18 is blocked. In this position "a" the fluid active substance is 
introduced via the drainage hose 18 into the padding 12. Subsequently the 
two-way valve 40 is closed, so that the position "b" is assumed. Both the 
supply line 22 as well also the removal line 26 are blocked, so that the active 

25 substance received by the padding 12 can act. After ending the active dwell 
phase, the two-way valve 42 is opened, corresponding to position "c", so that 
now the active substance and any secretion which may be present can be 
suctioned off via the drainage hose 18 and the removal line 26. After a more- 
or-less lengthy vacuum interval it is switched back to position "a", in order to 

30 reintroduce a treatment substance. 
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The embodiment according to Figure 6 corresponds functionally to the 
illustrative embodiment according to Figure 5. Essentially in place of the two 
two-way valves 40 and 42 one four-way valve 44 is provided. The four-way 
valve 44 connects in position "a" the supply line 22 with the drainage hose 16, 
5 blocks in position "b" both the supply line 22 as well also the removal line 26, 
and connects in position "c" the removal line 26 with the drainage hose 18. 

In the until now described embodiments there is respectively provided only 
one supply line 22, so that only one infusion container 24 can be connected. 

10 Should various active substances be supplied, then the infusion container 24 
connected with the supply line 22 must be changed out. Likewise the infusion 
container 24 must be removed and be traded out with a piston syringe, when 
the padding 12 in the case of adhesion of the pores should be rinsed clean. 
These disadvantages can be overcome by the illustrative embodiment of 

15 Figures 7 and 8. 

The Illustrative embodiment according to Figure 7 corresponds with the 
illustrative embodiments of Figure 1 insofar, that only one drainage hose 16 is 
provided for the supply and the removal. The drainage hose 16 is connected 

20 via two in-line associated three-way valves 46 and 48. The first three-way 
valve 46 selectively connects a first supply line 22.1 or a removal line 26 to the 
connecting line to the second three-way valve 48. The second three-way 
valve 48 selectively connects this connection line or a second supply line 22.2 
to the drainage hose 16. In the position "a" the first three-way valve 48 

25 connects the first supply line 22.1 with the connection line and the second 
three-way valve 48 of this connection line with the drainage hose 16. A first 
active substance can be introduced via the first supply line 22.1 . The second 
supply line 22.2 and the removal line 26 are blocked. In position "b" the first 
three-way valve 46 blocks any connections, while the second three-way valve 

30 48 connects the second supply line 22.2 with the drainage hose 16. In this 
position a second active substance can be introduced via the supply line 22.2. 



WO 2008/010094 



PCT/IB2007/002906 



17 



In the position "c" both three-way valves 46 and 48 block all supply lines, so 
that the introduced active substances can act over a controllable time interval. 
Subsequently in position "d" the drainage hose 16 is connected via the second 
three-way valve 48 with the connection line, while the first three-way valve 46 
5 connects the connection line with the removal line 26. At this time the active 
substance and any wound secretion can be suctioned from padding 12 via the 
drainage hose 16 and the removal line 26. 

The embodiment according to Figure 7 was also suitable therefore, to rinse 
10 clean the padding 12 at the beginning of the introduction phase. In this case a 
piston syringe is connected to the supply line 22.1, while on the supply line 
22.2 the infusion container 24 is connected. First in the position "a" the 
adhered padding 12 is rinsed clean by means of the piston syringe, in order 
then in the position "b" the active substance is supplied from the infusion 
15 container 22 by gravity via the second supply Jine 22.2. The rinsing clean by 
means of a piston syringe can thus be carried out, without requiring any 
change in the connection of the connections. 

In this embodiment it is also passible that the infusion container 24 connected 
20 to the second supply line 22.2 be used only as a supply container for the fluid 
active substance and to apply this exclusively by means of the syringe 
connected in the first supply line 22.1 . For this the first three-way valve 46 is 
brought into the position of Figure 7a, while the second three-way valve 48 in 
comparison to this position is so rotated or repositioned, that it connects the 
25 second supply line 22,2 with the connection line to the first three-way valve 46. 
Now the fluid active substance can be conveyed out of the infusion container 
24 connected via the first three-way valve 46 into the piston syringe connected 
to the first supply line 22.1. in order to fill this. As soon as the piston syringe is 
filled, the second three-way valve 48 is brought into the position of Figure 7a, 
30 so that the fluid active substance can now be applied by means the piston 
syringe. 
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Figure 8 shows an embodiment, which again corresponds to the principle of 
the main embodiment of Figure 2, in which one drainage hose 16 is provided 
for the supply and one drainage hose 18 for the removal. The introduction can 
however be accomplished via two supply lines 22.1 and 22.2. There exists 

5 herewith also the possibility to supply two different active substances via the 
supply lines 22.1 and 22.2 or via one of the supply lines to supply the active 
substance via the syringe and via the second supply line to supply the active 
substance from an infusion container. The drainage hose 16 is connectable 
with the two supply lines 22.1 and 22.2via a three-way valve 50, while the 

10 drainage hose 18 is connected to the removal line 26 via a two-way valve 52. 
In the position "a" the first supply line 22.1 is connected with the drainage hose 
16, in order to supply a first active substance or in order to rinse clean the 
padding 12. The two-way valve 52 blocks the second drainage hose 1S. In 
the position "b" a second active substance is supplied via the second supply 

15 line 22,2, In the position "c" the three-way valve 50 as well also as the two- 
way valve 52 are blocked for the action of the active substance. In the position 
"d" the three-way valve 50 blocks all connections, while the two-way valve 52 
connects the drainage hose 18 with the removal line 26 in order to suction off 
the active substance. 

20 

Here also an Infusion container 24 can be connected to the attachment 22.2, 
which is employed only as supply container for the fluid active substance, 
while this fluid active substance is applied via a syringB connected to the 
supply line 22.1. In a position rotated about 180' to that of position "b" the 
25 three-way valve 50 connects thereby the supply infusion container 54 
connected to the supply line 22.2 with the piston syringe connected to the 
supply line 22.1, in order to fill this. 

When used in this specification and claims, the terms "comprises" and 
30 "comprising" and variations thereof mean that the specified features, steps or 
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integers are included. The terms are not to be interpreted to exclude the 
presence of other features, steps or components. 

The features disclosed in the foregoing description, or tfie following claims, or 
5 the accompanying drawings, expressed in their specific forms or in terms of a 
means for performing the disclosed function, or a method or process for 
attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
forms thereof. 
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Claims 

1 . A device for application of substances to tissue, said device comprising: 
a porous padding (12) adapted for application upon a treatment surface of the 

5 tissue, 

a sealing cover (14) for covering the treatment surface and the padding (12) 
and sealing the treatment surface from the atmosphere, 
at least one supply line (22) introduced into the padding (12) for supplying a 
fluid substance to the treatment surface, and 
10 at least one removal line (26) introduced into the padding (12) for removing the 
fluid substance and tissue fluids from the treatment surface, the removal line 
(26) connectable to a vacuum source, 

wherein the supply line (22) and the removal line (26) are provided with 
respective controllable closure mechanisms (32, 34), and 

15 a controller which temporally controls the respective closure mechanisms (32, 
34) so that the closure mechanism (32) of the supply line (22) and the closure 
mechanism (34) of the removal line (26) are not open at the same time and 
that in the time interval between the closure of the closure mechanism (32) of 
the supply line (22) and the opening of the closure mechanism (34) of the 

20 removal line (26) a treatment dwell time interval is provided, 

wherein sub-atmospheric pressure from the vacuum source is applied to the 
treatment surface to stimulate the tissue. 

2. The device according to claim 1, wherein said padding (12) is 
25 comprised of an elastic compressible porous material. 

3. The device according to claim 1 or 2, wherein said padding (12) is 
comprised of an open pored PVA-foam material. 

30 4. The device according to any preceding claim, wherein the sealing cover 
(14) is a flexible foil, which is air tight yet permeable to water vapor. 
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5. The device according to any preceding plaim, wherein the supply line 
(22) and the removal line (26) are introduced into the padding (12) via a 
common drainage hose (16). 

5 

6. The device according to any preceding claim, wherein the supply line 
(22) and the removal line (26) are respectively introduced into the padding (12) 
via separate drainage hoses. 

10 7. The device according to any preceding claim, wherein said controller, 
after a suctioning period, determines a vacuum time interval in which a 
predetermined vacuum is maintained in the padding (12). 

8. The device according to any preceding claim, further comprising a 
15 pressure sensor adapted to be introduced under the sealing cover (14),* and 
operably connected with said controller. 

9- The device according to any preceding claim, wherein the closure 
mechanisms (32, 34) are electromagnetic, pneumatic or hydraulic operated 
20 hose clamps. 

10. The device according to claim 9, wherein at least one of said supply line 
(22) and removal line (26) are constructed as a hose, wherein said hose 
clamps have a receptacle for receiving said supply line (22) or removal line 

25 (26), and wherein said hose clamps have a piston responsive to said controller 
and adapted for squeezing said hose against a hose clamp sidewall. 

11. The device according to any preceding claim, wherein said closure 
mechanisms (32, 34) are multi-way valves. 

30 



WO 2008/010094 



PCT/IB2007/002906 



22 

12. The device according to claim 11, wherein said multi-way valves are 
operable via a step motor controlled by said controller. 

13. The device according to any preceding claim, wherein said controller is 
5 programmable electronic controller. 

14. The device according to any preceding claim, wherein the padding (12) 
ts adapted to be rinsed prior to introduction of the substance to clean the 
padding (12). 

10 

15. The device according to any preceding claim, wherein the fluid 
substance is an active substance. 

16. A device for application of substances to tissue, said device comprising; 
1 5 a porous pad (12), 

a seal (14) adapted to cover a treatment surface of the tissue and the pad 
(12), and adapted to seal the treatment surface from the atmosphere, 
a supply line (22) coupled to the pad (12) and adapted to supply a substance 
to the treatment surface, and 

20 a removal line (26) coupled to the pad (12) at a first end and adapted to 
remove the substance and to remove tissue fluids from the treatment surface, 
the removal line (26) coupled to a vacuum source at the other end, 
wherein the supply line (22) and the removal line (26) are provided with 
respective controllable closure mechanisms (32,34), and 

25 a controller coupled to the closure mechanisms (32,34). the controller being 
adapted to temporally controls the respective closure mechanisms (32, 34) 
and to create a treatment dwell time interval between predefined openings and 
closings of the respective supply (22) and removal lines (26), 
wherein sub-atmospheric pressure from the vacuum source is applied to the 

30 treatment surface to stimulate the tissue. 
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